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Abstract: 
This algorithm performs line clipping against four perpendicular sides 
that are parallel to the screen. The algorithm combines different types of line 
and define which line or part of line saved for display. The main property is 
considered in this algorithm is the parallelism with window boundary to define 
the clipped line. For parallel lines with window boundaries no need to use 
intersection point method to find the coordinates of the end points of the 
clipped line. Midpoint algorithm is used to determine the intersection point 
with the clipped boundary for non-parallel lines. In this algorithm there are no 
area codes to determine the position of end points of line. 
Introduction: 
Computer graphics is one of the scientific branches that is concerned 
with the scene of primitive and non-primitive objects. Primitive objects such as 
line, circle, ellipse and so on. There are two dimensional transformation like 
translation, rotation, and viewing transformation such that clipping. Clipping 
operation is an important operations used in computer graphics. In the scene, 
there is some part of the picture that is needed to be displayed by using 
clipping operations. These operations are performed against any window, it is 
called clipping window, like rectangle or circle. Clipping operations can be 
petformed for line, polygon, text in 20 or 3D space, and also in image 
processing applications, like color clipping. This algorithm is applied clipping 
operations of line against a rectangular window by classifying lines using 
parallelism and implementing midpoint algorithm to find the intersection point 
with clipping window for non-parallel lines with rectangular boundaries. 
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Related Work: 
Several solutions are presented in line clipping through computer 
graphics for 2D and 30 spaces. Some of these solutions are based on explicit 
area codes to identify the position of the line regarding to the clipping 
boundary like Cohen-Sutherland algorithm (Newman & Sproull, 1981). 
Whereas another algorithms are based on parametric equations of line such as 
Liang-Barsky(1iang & Barsky, 1984) which is more efficient than Cyrus- 
Beck(Cyrus & Beck, 1978; Rogers, 1985). In these algorithms it is not trivially 
accept or reject lines before performing clipping operations. This algorithm is 
more powerful than the given algorithms. Since there are test for a line and 
hence it can accept or reject that line without starting clipping operations 
according to the status of line. 
Proposed Method: 
In this algorithm the test of parallelism is  used to determine the status of 
the line if it is inside or outside the clipping window. 
The following are the steps to clip different states of lines: 
For the window with coordinates (xminr ymin) and (xma, ymu). 
The four inequalities are used first to trivially decide the position of the 
line endpoints, which are as follows: 
Ymin 5 Y 5 Ymax 
If the above inequalities are satisfied for both end points, then the line inside 
the clipping window. Otherwise, we need to determine the status of line as 
follows: 
First state: For the line with endpoints (x, y,) and (x,,y,) that is parallel to 
the window sides. 
(a) If xl=x2, then the line is parallel to the vertical boundary. 
As the X values are satisfied the two inequalities Xmin < x 5 xm,for 
the clipping window boundaries, the line is saved for display where the Y 
values are also satisfied the two inequalities ymin I y I ymax , if not the Y 
values assigned to either ymin or ymm according to the position of endpoints 
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of the line. Otherwise, if the X values are not satisfied, means that the line is 
totally outside and it is clipped (not saved for display). 
(b)lf yl=y2, then the line is parallel to the horizontal boundary. 
As the Y values are satisfied the two inequalities ymin < y I ymm for 
the clipping window boundaries, the line is saved for display where the X 
values are also satisfied the two inequalities Xmin < x 5 Xma, if not the X 
values assigned to either xmin or x,, that is appropriate to the position of 
line endpoints. Otherwise, if the Y values are outside the horizontal clipping 
boundaries, that is, the line is totally outside. 
Second state: For the line with endpoints (xl,yl) and (x2,y2)  that is not 
parallel to window sides. 
(a) For one point inside and the other is outside the window boundary. 
In this case, the point that is inside the window is considered and hence 
the other point of the clipped line is calculated. 
(b) For both end points are outside the window boundary. 
In this case, we are going to calculate the point which is inside, to get 
two parts of line, and hence we apply the previous case for each part of line to 
get two endpoints of clipped line for display. 
Method to find the intersection point with the clipped rectangular window: 
In the second state we need to find the intersection point with the 
clipping rectangular boundary but not for both coordinates of the point 
because for one coordinate of the point if the line intersect with vertical 
boundary for X will assigned to either x,,, or Xmin whereas the other y- 
coordinate of the requested point will be calculated by using the midpoint 
method 
and perform the test for the getting point by using the four inequalities if it is 
inside, we consider the second part of the line. But if it is outside, we consider 
the first part of the line. In the same manner, we compute the next point. 
Repeate this process until the X-coordinate is coincided with x,, or Xmin 
according to the position of the point. But if the line intersects with the 
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horizontal boundary, the Y coordinate of the requested point assigned to y,, 
or ymin depending on the position of the intersection point and X-coordinate 
of the point is calculated by using the midpoint algorithm. 
In special case, if the line intersects with two sides of the window, the 
midpoint algorithm is applied first of the two endpoints of line to find the point 
that is inside the window, and hence, the algorithm is implemented for two 
parts of the line to get the intersection points of the line with two sides of the 
clipping window boundaries. 
Conclusion: 
This algorithm for line clipping against a rectangular window used the 
property of parallelism for lines to get the intersection points with the 
rectangular window boundaries directly without using line equations for 
parallel lines. For non-parallel lines Midpoint algorithm is used to find one of 
the coordinates of the intersection points with the clipping boundaries. 
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